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To all whom it may concern: 

Be it known tbat I, Geokge M. Phelps, of 
the city of Troy, in the county of Rensselaer 
and State of New York, have invented certain 
new and usefullmprovementsin Hughes’ Elec- 
tro-Magnetic Printing-Telegraph, (patented in 
theTJnited States May20, 1856 ;) andldo here- 
by declare that the following is a full, clear, 
and exact description of my invention, refer- 
ence being had to the annexed drawings, mak- 
ing a part of this specification, in which — 

Figure 1 is a perspective view of the parts ; 
Fig. 2, a sectional elevation ; Fig. 3, a plan of 
the printing mechanism ; Fig. 4, a section at 
and plan of the parts just under the line z z'; 
Fig. 5, a sectional elevation of the part shown 
in section in Fig. 4, turned to a vertical posi- 
tion : Fig. 6, a vertical sectiou of the key -board ; 
Fig. 7, a section at and plan of parts just be- 
low the line y y'; Fig. 8, a section at and ele- 
vation of some parts on the right-hand side of 
the line x x'; Fig. 9, a section of the magneto- 
electric battery at the line f a?, and Fig. 10 a 
section of the same at the line w to', and Fig. 
11 another at the line v v'. Fig. 12 indicates 
the electric circuit for two telegraphic localities. 

The same letters refer to like parts in all the 
figures, and the arrows upon or by the parts 
respectively indicate the directions in which 
the parts move. 

One part of my invention relates to the mode 
of producing from a magneto-electric battery 
the momentary currents of electricity that are 
employed to actuate the printing mechanism 
of the instruments in transmitting intelligence. 

A is the permanent magnet; B, the helical 
coil of insulated wire ; and 0, the intermittingly- 
rotary armature of the magneto-electric bat- 
tery from which the pulsations, waves, or mo- 
mentary currents are derived. N N' indicate 
the two north, and S S' the two south, poles 
of the magnet A; and n and s are the parts of 
the armature G which are applied to the poles 
of the magnet. 

The armature is represented at rest and in 
the same position in all the figures. 

Duriug each time the armature 0 is turning 
once around on its axis its polarity is reversed 
twice, and consequently there is, during the 
same time, an electric current induced in the 
surrounding coil B and through the helical 


coils 1 1' of the printing mechanism and the en- 
tire constantly-closed telegraphic circuit, first 
in one direction and then in the opposite one, 
as indicated by the arrows 1 1'. While the arma- 
ture C is turning through the first half of its 
revolution it induces a current which lessens 
the attractive power of the magnet H for its 
armature J, so as to allow the latter to spring 
away from the magnet agaiost a detent, K, and 
thereby put in action the part that applies the 
paper o to the type-wheel G. While the arma- 
ture 0 is turning throngh the latter half of its 
revolution it induces a current, whichincreases 
the attraction of the magnet H for the armature 
Jbeyond what it is when no current is passing 
through the coils 1 1'; and I prefer to so gear 
the part M (which carries the armature J back 
to the magnet) in respect to the motion of the 
armature C that the armature J shall reach 
the magnet H just when the attraction of that 
magnet is thus increased, in order that the 
armature J shall be more surely retained by 
the magnet when put back thereto. 

The armature C is so connected with the 
key-board that the former is turned just once 
around every time any one of the finger-keys is 
properly depressed. By pressing down any 
one of the finger-keys, as G in Fig. 7, a pin, a, 
is slid up against the constantly-revolving 
wheel D, as shown at r in Fig. 2, and by con- 
tinuing the pressure upon the key until the 
notch h in the wheel D comes over the ele- 
vated pin, the pin is then raised into the notch, 
as indicated at r' in Figs. 2 and 7, so that the 
said pin is then struck by and turns inward an 
arm, c, of a lever that is pivoted at c' to the 
wheel D, which lever is thus made to slide a 
collar, cl, upward on the shaft E by means of 
suitable intermediate parts, as is illustrated 
by the drawings. As the revolving collar d 
rises it moves a lever, F, so as to press down 
a stop or detent, e, and leave the armature G 
free to be turned and at the same time move 
a guide, 1c, so as to let a spring-catch, /, which 
is fast on the shaft g of the armature C, engage 
with the teeth of a ratchet-wheel, h, which is 
fast on a hollow shaft, i, which runs on the 
shaft g, and is secured to a pinion, j, which is 
constantly revolved by the wheel D. As soon 
as the catch / strikes into the teeth of the 
ratchet h the armature O turns with the same 
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speed as that wheel; bat before the armature printed. If the transmitting mechanism and 
completes a revolution the arm o leaves the type- wheel are ran so slow that every type can 
elevated pin that forced it iuward, and hence be printed from during one revolution, it will 
allows the detent e to spring into the notch i', need twenty-seven revolutions of the type- . 
(see Fig. S,) and also move the lever, so that wheel to print that phrase, and I will suppose 
the part 7c shall remove the catch / from the that those twenty-seven turns require twenty- 
ratchet, and thus stop the armature just at seven seconds of time; but if the type-wheel 
the end of one revolution. and transmitting device run twice as fast, so 

The spring-catch i 2 is to prevent the arma- that no nearer than alternate type can be 
ture from rebounding when suddenly arrested, printed from, then only thirty revolutions of 
The constantly-revolving wheel D makes one the type-wheel will be required, which will oc- 
revolution in the same time that the type- cupy but fifteen seconds; and if the last-named 
wheel G makes one, and there is a pin, a, for speed of the type- wheel is doubled, so that only 
each finger-key, and a key for each type and seven types can be printed from during one 
blank space on the type-wheel, and the pins a revolution, then only thirty-two turns will be 
are arranged at equal distances apart, thesame required, which will need but eight seconds, 
as the type l, which are seen only in Fig. 2. . I now generally construct the instruments 
It is obvious that many modifications may for land-lines of not over five hundred miles in 
be made in the above-described mechanism length with the transmitting mechanism and 
without materially affecting the result. Thus, type-wheel so geared iu respect to the parts 
other forms of magneto-electric battery may which apply the paper that no more than five 
be employed. The construction and operation letters can be printed at one revolution of the 
of the contrivance that moves in harmony with type-wheel, and then run the type-wheel from 
the type-wheel and controls the action of the one hundred to one hundred thirty turns per 
depressed finger-keys upon thecurrent-induc- minute. 

ing part of the battery may be varied, and The type-wheel G is driven by a frictional 
various devices maybe employed to connect connection between it and the driving-shaft E. 
the finger-keys with the current-inducing part A ring-of teeth, L, equal in number to the let- 
of the battery and make the latter move a cer- ters, character, and blank, is fastened around 
tain fixed distance eachtimeakey isdepressed, the type-wheel, the teeth being arrauged at 
without affecting the distinguishing charac- equal distances apart, the same as the type, 
teristic of this part of my invention, for the Each time the armature J springs back from 
nature of it consists in producing from a mag- the magnet it moves a detent, K, so as to 
neto-electric battery the momentary currents thereby set free an interraittingly-moviug cor- 
of electricity for actuating the printing mech- rector, M, a tooth, in, of which, in the move- 
anism in transmitting intelligence by moving ment of the corrector, so passes between or 
the armature or other current-inducing part engages with the teeth of the ring L as to turn 
of the battery iutermittingly by the use of a the type-wheel a little backward, if the latter 
set of finger-keys, which, when depressed, are is running faster, or forward if running slower, 
controlled in their action upon the current-in- than the transmitting mechanism of the send- 
ducing part of the battery by a mechanical ing-instrument, so as to generally keep the 
contrivance which revolves iu harmony with type-wheel from getting so far behind or in 
the constantly-revolving type-wheel. advance of the transmitting mechanism as to 

Another part of my invention consists in iu- present a wrong letter to the platen, and so 
creasing the capability of the instruments for that a type shall be correctly opposite to the 
transmitting words and sentences by running platen O when the latter (controlled in its ac- 
the transmitting mechanism and type-wheel tion by the retreat of the armature J) applies 
so much faster than the devices which return the paper to the type-wheel. Iu Fig. 1 the 
the armature J to its magnet and apply the corrector Mis seen at rest and disengagedfrom 
paper to the type can operate that adjoining the teeth L; but in Fig. 3 the corrector is shown 
letters on the type-wheel cannot be printed in in motion and engaged with, those teeth, 
immediate succession. Thus, for example, the The corrector M is so constructed, arranged, 

type-wheel G turns as fast as the intermitting- aud geared with the prime mover which, drives 
ly-moving wheel M, which returns the arma- the type-wheel by a friction-connection that 
ture J to the magnet, and (by six pins,p, act- while the corrector is in motion the tooth or 
ing on a lever, P, which carries the platen O) teeth m of the corrector move with substan- 
applies the paper o to the type j ust six times tially the same speed as the teeth L of the fric- 
during one revolution of itself. Consequently tiou-driven type- wheel, and a tooth of the cor- 
no more than six of the type can be printed rector remains so engaged with the teeth L as 
from during one revolution of the type- wheel, to positively move or turn the type-wheel with 
To illustrate the great importan ce of thispartof the proper speed during the time the platenO 
my invention, I will suppose that the twenty-six is applying the paper to the typo, the platen 
letters, a period, and a blank space are arranged being actuated by or simultaneously with the 
around the type-wheel in alphabetical order, as corrector, substantially as shown by Figs. 1 
usual, and that the phrase “ David E. Hughes’ and 3. 

Electro-Magnetic Printing-Telegraph” is to be Another part of my invention consists iu the 
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following manner of making the cylindrical 
platen turn on its axis while applying the pa- 
per to the type with the same surface speed as 
the type, so as to get clear impressions and at 
the same time feed the paper along to receive 
the letters properly. This I do by means of 
two rings of teeth, R and T, of suitable con- 
struction, and arranged respectively upon the 
type-wheel G and platen O, so that the said 
rings of teeth shall engage with each other and 
turn theplaten with the proper movementwhile 
the platen is applying the paper to the type, 
and be disengaged, so as to leave the platen 
still while the latter is not applying the paper. 
(See Pig. 3.) 

Another part of my invention consists in the 
following mode, in which I cause a constantly- 
revolving wheel or shaft, U or i, to turn the 
corrector M, armature C, or other wheel or shaft 
a certain fixed distance with the same speed 
as itself at anytime, and any desired number of 
times, by simply moving a detent, K or e — 
that is, by the use of a ratchet-wheel, Y or ft, 
fast on the driving wheel or shaft, a springing 
or movable pawl or catch, W or/, fast on the 
corrector M, armature 0, or wheel or shaft to 
be driven, and a fixed or movable guide or 
guides, X or ft, the whole being so arranged 
together, as illustrated by the annexed draw- 
ings, that whenever the corrector M or other 
driven wheel or shaft is at rest, and the detent 
K or e is so moved as to leave the wheel or shaft 
that is to be driven free to be turned, the catch 
W or /is thereupon instantly engaged with the 
running ratchet-wheel Y or ft, and that when- 
ever the detent stops the motion of the driven 
wheel or shaft M or C the catch or pawl is just 
then disengaged from the ratchet by the guide 
X or ft, and is kept so thereby until the detent 
is again moved, so as- to leave the corrector or 
other wheel or shaft free to be turned. 

Having thus set forth the construction and 


operation of my improvements, what I claim 
as my improvements on such electro magnetic 
printing-telegraphs as print from a constantly- 
revolving type-wheel, and desire to secure by 
Letters Patent, is — 

1. Producing from a magneto-electric' bat- 
tery the momentary electric currents required 
for actuating the printing mechanism by giv- 
ing momentary motion to the armature or other 
current-inducing part of the magneto-electric 
battery by means of a set of finger-keys, which, 
when depressed, are controlled in their action 
upon the current-inducing part of the mag- 
neto-electric battery by a mechanical contriv- 
ance, which constantly moves in harmony with 
the intermittingly-revolving type-wheel, sub- 
stantially as herein described. 

2. Increasing the capability of the instru- 
ments for telegraphing by so increasing the 
speed of the transmitting device and type-wheel 
in relation to the motion of the parts which 
perform the printing that two or more types 
shall pass the platen while the printing mech- 
anism is acting once, as herein described. 

3. Turning the cylindrical platen while each 
impression is being made by means of rings of 
teeth R and T npon the type-wheel and platen, 
as and for the purpose herein set forth. 

4. Making a revolving wheel or shaft, U or i, 
turn the corrector M, armature 0, or another 
wheel or shaft a certain fixed distance with the 
same speed as itself at any time, and any de- 
sired number of times, by the use of a ratchet- 
wheel, V or ft, catch W or /, guide X or ft, and 
detent K or e, all arranged together and with 
the said driving and driven wheel or shaft for 
conjoint operation, as herein set forth. 

GEORGE M. PHELPS. 

Witnesses: 

Thos. J. Cobnelius, 

Austin P. Pabk. 



